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Aortic injury after thoracic spinal instrumentation is a rare complication that carries signiﬁcant potential morbidity and
mortality if it is not appropriately managed. We report a patient successfully treated in an endovascular manner, thereby
applying minimally invasive techniques to avoid the morbidity of open thoracotomy. Decreased short-term morbidity
with the endovascular approach offers signiﬁcant advantage over open repair, thereby omitting aortic cross-clamping,
thoracotomy, and increased risk from the patient’s comorbidities. An endovascular approach to this potentially devas-
tating complication of thoracic spinal instrumentation can be both safe and effective in selected patients and not exclu-
sively performed in cases of hemorrhage, hematoma, or pseudoaneurysm. (J Vasc Surg Cases 2015;1:264-7.)Aortic injury after thoracic spinal instrumentation is a
rare complication that carries signiﬁcant potential
morbidity and mortality if it is not appropriately managed.
Interventions in the literature vary, speciﬁcally between
endovascular and open repair. Many patients have delayed
presentation and incidental discovery of the injury rather
than acute hemorrhage. We present a case of descending
thoracic aortic perforation resulting from posterior
pedicle screw instrumentation and review the literature
of both endovascular and open repair. The patient con-
sented to use of case information and images for publica-
tion. To our knowledge, this study is the most
comprehensive review of the literature including open
and endovascular repairs from thoracic aortic injury due
to spinal hardware as well as the indication for vascular
repair.
CASE REPORT
A 65-year-old woman, suffering from severe thoracolumbar
kyphoscoliosis causing intractable pain, required a spinal recon-
struction involving a T2 to S1 posterior pedicle screw instrumen-
tation. The procedure and postoperative course were uneventful.
Fifteen months later, spine evaluation was performed for possible
extension of spinal ﬁxation in the cervical spine because of progres-
sive pain and disability. A computed tomography (CT) scan
revealed that one of the multiple previously placed pedicle screwsthe Department of Surgery, University of Oklahoma-Tulsa School of
ommunity Medicine.
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://dx.doi.org/10.1016/j.jvsc.2015.09.001was possibly inside the proximal part of the descending thoracic
aorta (Fig 1).
Because of the signiﬁcant risk of hemorrhage or serious
complication associated with removal of intraluminal hardware,
we elected to perform a thoracic endovascular aortic repair imme-
diately before the removal of the spinal instrumentation. The spine
surgeon elected to remove only the offending hardware with
replacement at a later time.
Under general anesthesia and with the patient in a supine po-
sition, a cutdown was performed for exposure of the left femoral
artery that was used as an access vessel. Using oblique views with
the vascular C-arm (Fig 2, A) and in combination with a view of
the prior CT scan, we identiﬁed the offending pedicle screw at
the T3 level. A Gore C-TAG 31  100 mm (W. L. Gore & Asso-
ciates, Flagstaff, Ariz) was deployed in standard fashion through a
20F sheath using an Amplatz Super Stiff guidewire (Boston Scien-
tiﬁc, Natick, Mass) after systemic heparinization. A proximal retro-
grade type B dissection was identiﬁed, and we decided to remove
the offending screw because of the risk of stent perforation before
further addressing the dissection. Subsequently, the patient was
moved into the right lateral decubitus position while maintaining
sterility; the pedicle screw was removed through a posterior longi-
tudinal incision, and the skin was closed. The patient was placed
back supine, and a proximal stent graft Gore C-TAG 34 
100 mm was placed to correct the retrograde dissection. Comple-
tion angiography was satisfactory with good graft deployment and
no evidence of extravasation (Fig 2, B). The patient’s recovery was
uneventful, and she was discharged 2 days after intervention. Sub-
sequent CT angiography and physical examination were performed
at 6 months and 1 year, showing recurrence of type B dissection
without symptoms or graft complications.
METHODS
A MEDLINE/PubMed search was performed using
the parameters of spinal instrumentation and aortic injury,
pedicle screw and aortic injury. More than 150 publications
were identiﬁed. Inclusion required injury of the thoracic
aorta after spinal instrumentation. Excluded were abdom-
inal aortic and iliac injuries, thoracic aortic injuries not
due to previous spinal instrumentation, and placement of
Fig 1. Three-dimensional reconstruction (A) of the aortic perforation at the level of the third thoracic vertebra. Sagittal
(B) and transverse (C) views of the aortic injury on computed tomography (CT).
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excluded were reviewed, and all cases were identiﬁed up
to December 2013. All cases that met criteria were
compared using parameters of level of spinal hardware,
time to presentation for aortic injury, symptoms or lack
thereof, open vs endovascular repair, and method of
hardware removal or augmentation. A search of related
articles and references was also performed on included
articles.RESULTS
Twenty-two publications were included describing 27
cases of aortic injury. There were 16 endovascular repairs
reported and 9 open repairs. One patient died before repair
could be attempted, and one patient underwent instrumen-
tation removal without vascular intervention.3 Indications
for removal due to pseudoaneurysm or hemorrhage
accounted for only ﬁve of the identiﬁed cases. One patient
had aortic repair without spinal instrumentation removal
because of poor respiratory status without complication af-
ter 5 years of follow-up.4 Pain was the most commonsymptom leading to aortic injury diagnosis, representing
11 of the 27 cases.DISCUSSION
The presentation of and treatment approach for
thoracic aortic injuries from spinal instrumentation vary
substantially. Presentations ranged from acute hemorrhage
to asymptomatic injury found on incidental or routine im-
aging. Whereas intervention in the symptomatic patient
can clearly be justiﬁed, incidental aortic impingement
without frank evidence of aortic injury represents a clinical
challenge. From the reported cases, it seems clear that
many aortic repairs are done without evidence of hemor-
rhage, hematoma, or pseudoaneurysm. As in our case,
probable evidence of perforation on imaging has been
used to justify repair with or without other symptoms.
The signiﬁcant risk of removing the hardware without
repair of suspected injury presents a signiﬁcant clinical
and medicolegal dilemma. Pedrosa et al5 suggested the
use of transesophageal echocardiography for evaluation of
aortic integrity and injury. Intravascular ultrasound has
Fig 2. Angiography. A, Level of aortic injury identiﬁed before
stent placement with hardware intact. The arrow shows offending
screw. B, Successful repair after stenting and hardware removal.
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vessel injury.6 With presence of progressive pain and
disability in our patient and available imaging, we decided
that sufﬁcient evidence indicating repair was present
without further transesophageal echocardiography or intra-
vascular ultrasound. Aortic impingement without perfora-
tion has been successfully treated with removal of only
the offending hardware.3 Di Silvestre et al7 suggested
that anterior screws within 5 mm of the aorta should be
removed because of the risk of erosions or subsequent
injury on the basis of evidence from lumbar instrumenta-
tion and abdominal aortic injury. Some authors haveused prophylactic endograft placement in patients with
questionable defects undergoing secondary spinal
invention.1
Endovascular repair techniques also differed between
cases. Most had retraction of spinal hardware and immedi-
ate deployment of the endograft. We deployed the stent
graft before removal of the hardware. Other cases also re-
ported placement of the stent graft before hardware
removal without complication.8 Been et al4 used an
AneuRx (Medtronic, Santa Rosa, Calif) graft with reported
enhanced resistance to erosive injury in a patient with Mar-
fan syndrome and poor pulmonary reserve to avoid thora-
cotomy needed for hardware removal with acceptable
outcome. No speciﬁc evidence was found describing perfo-
ration of expanded graft from the offending hardware if it
was not removed ﬁrst. Endovascular repair has also been
used for damage control in an unstable patient to control
hemorrhage, allowing hardware removal after appropriate
resuscitation, which offers a valuable strategy in an unstable
patient.9 Open repair approaches include primary repair,
patch, and aortic graft replacement, with cardiopulmonary
bypass in some patients.10 However, the majority of cases
reported in the literature performed endovascular repair.
CONCLUSIONS
In selected patients, the endovascular approach can
offer an advantage over open repair with decreased short-
term morbidity. It is less invasive, with less morbidity
from subsequent aortic cross-clamping, thoracotomy, and
patient comorbidities. Even considering the advantages of
endovascular repair, open technique may be indicated in
select cases with infection, with endograft limitations,
or for ease of repair during thoracotomy necessitated for
hardware removal.11 An endovascular approach to this
potentially devastating complication of thoracic spinal
instrumentation can be both safe and effective in selected
patients and not exclusively performed in cases of hemor-
rhage, hematoma, or pseudoaneurysm.
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